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Text 2: Petroleum and the Environment 

 
 

 

Petroleum (or crude oil) is a complex, naturally occurring liquid mixture containing mostly hydrocarbons, but containing also some compounds of oxygen, 

nitrogen and sulfur. It is often referred to as the “black gold.” The Rockefellers, the Rothschilds, the Gettys, the Hammers and the royal families of the 

Persian Gulf area would certainly agree. A view at Fortune magazine's list of billionaires confirms it: The Sultan of the oil-rich Brunei, on the island of 

Borneo, has been at the very top for quite some time. Saudi Arabia's King Fahd is up there as well. 

After World War II, the huge oil reserves in the Middle East became available, at a very low cost, and they rapidly revolutionized the way we live. Indeed, 

the twentieth century – with all the dramatic changes that it has brought to society – is probably best characterized as the century of oil. 

Most of the world's petroleum is to be found in the Middle East. In particular, it is seen that the U.S. reserves are just an order of magnitude larger than the 

annual oil consumption. Obviously, United States imports a large portion of the petroleum that it consumes.  
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Petroleum Formation 

Petroleum forms by the breaking down of large molecules of fats, oils and waxes that contributed to the formation of kerogen. This process began millions 

of years ago, when small marine organisms abounded in the seas. As marine life died, it settled at the sea bottom and became buried in layers of clay, silt 

and sand. The gradual decay by the effect of heat and pressure resulted in the formation of hundreds of compounds. 

Because petroleum is a fluid, it is able to migrate through the earth as it forms. To form large, economically recoverable amounts of oil underground, two 

things are needed: an oil pool and an oil trap. An oil pool, which is the underground reservoir of oil, may literally be a pool or it could be droplets of oil 

collected in a highly porous rock such as sandstone. An oil trap is a non-porous rock formation that holds the oil pool in place. Obviously, in order to stay in 

the ground, the fluids – oil and associated gas – must be trapped, so that they cannot flow to the surface of the earth. The hydrocarbons accumulate in 

reservoir rock, the porous sandstone or limestone. The reservoir rock must have a covering of an impervious rock that will not allow the passage of the 

hydrocarbon fluids to the surface. 
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Properties of Petroleum 

The elemental composition of petroleum is much less variable than that of coal: 83-87% carbon, 11-16% hydrogen, 0-4% oxygen plus nitrogen, and 0-4% 

sulfur. Note that most crude oils contain substantially more hydrogen than coals. Only a brief discussion is needed here regarding the distribution of these 

elements among the thousands of compounds found in petroleum. Most of the compounds in petroleum contain from five to about twenty carbon atoms. 

Many of them consist of straight chains of carbon atoms (surrounded by hydrogen atoms). 
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Petroleum Refining 

 

We have seen that coal requires little processing before its (conventional) use for direct combustion purposes. We shall also see that natural gas requires 

little or no processing. In comparison, when crude oil is pumped from the ground, it may contain several hundred individual components, which range from 

liquids of very low boiling points to solid waxes. Crude oil could be used as a boiler fuel to make steam for process heating or electric power generation, but 

it is only marginally more desirable than coal (because of the convenience of handling liquids rather than solids). No other device can make efficient use of a 

substance having such a complex mixture of components. For example, imagine getting Vaseline (a petroleum-derived product) into the fuel injector or 

carburetor of your car! Imagine trying to pave a road with gasoline! 

In principle, it is possible to separate each component of petroleum one-by-one, though this might take many repetitive distillation operations. However, to 

do so would be both very wasteful and prohibitively expensive. For example, suppose we had a supply of crude oil that contained 0.5% octane. Octane, 

C8H18, is a component of gasoline. If for some reason we wanted to use pure octane as a motor vehicle fuel, we would require 4.8 million barrels (some 

200,000,000 gallons) of crude oil to produce 1,000,000 gallons of pure octane, after many distillation steps to purify the octane. On the other hand, 20% of a 

good crude oil might yield gasoline on simple distillation. Making 1,000,000 gallons of gasoline would require only 119,000 barrels of crude oil. Currently, 

pure octane can be purchased from chemical supply companies at about $100 per liter, which is equivalent to some $400 per gallon. In contrast, gasoline 

costs about $1.30 per gallon. Few of us would drive very far if we had to pay $400 for a gallon of fuel! Hence, a compromise is reached by separating 

petroleum into groups of components having reasonably similar properties. In that way, it is possible to make products having consistently uniform 

properties without incurring in the expense of separating the petroleum into individual chemical compounds. 

This upgrading of crude oil into products tailored to meet specific consumer needs is what we mean by refining. 

The key step in refining is distillation. Distillation is the separation of materials based on differences in their volatility (as indicated by their boiling points). 

Vapors from the heated crude oil rise and recondense continuously as they ascend within the column. The more volatile substances – those with the lower 

boiling points – become relatively enriched near the top of the column. Substances with very high boiling points are enriched near the bottom. At any given 

location in the column, there is a mixture of vapors corresponding to a liquid of particular composition and volatility. These vapors can be withdrawn from 

the column and condensed to form a liquid product. Such a liquid is still a mixture of many components, but in this case the components have fairly similar 

boiling points. The separation of crude oil by distillation is a physical process based on the fact that different chemical compounds have different boiling 

points. For example, pentane, C5H12, boils at 36 °C, while nonane, C9H20, boils at 128 °C. Because the separation is based only on a physical process – 

boiling – no chemical bonds are broken during distillation and no chemical reactions take place at this stage. 
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Exercise 1: Match a word in column A with a definition in column B  

 

Column A Column B P
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An oil pool, which is  a non-porous rock formation that holds the oil pool in place the  

An oil trap is  by the breaking down of large molecules of fats 

Petroleum forms  the underground reservoir of oil 

  

Column A Column B 
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The elemental composition of petroleum is 

0-4% carbon 

0-4% hydrogen 

11-16% oxygen plus nitrogen 

83-87% sulfur 

Note that most crude oils contain  from five to about twenty carbon atoms 

Most of the compounds in petroleum contain  substantially more hydrogen than coals 

  

Distillation is  C9H20, boils at 128 °C P
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5 pentane,  the separation of materials based on differences in their volatility 

nonane,  C5H12, boils at 36 °C  
 

 

 

 

 

 

 

 



Université Mostefa Benboulaid-Batna 2                                      Faculté de Technologie                       Département Socle Commun en sciences et Technologies 

Matière : Langue anglaise 2                                                                    Semestre 2                                                                          Année universitaire 2020-2021 

 4 Petroleum 

 

 Exercise 2: True or false? True False   

0 After World War III, the huge oil reserves in the Middle East became available at a very low cost  F 
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1 Obviously, United States exports a large portion of the petroleum that it consumes  F 

2 The twentieth century is probably best characterized as the century of gold  F 

3 Petroleum is a complex, naturally occurring solid mixture containing mostly hydrocarbons  F 

4 The twelfth century is probably best characterized as the century of oil  F 

5 Obviously, United States imports a small portion of the petroleum that it consumes  F 

6 After World War II, the huge oil reserves in the Middle West became available at a very low cost  F 

7 The twentieth century is certainly best characterized as the century of oil  F 

8 Petroleum is a complex, naturally occurring liquid mixture containing mostly electrons  F 

9 Obviously, United Arab Emirates import a large portion of the petroleum that it consumes  F 

10 The twentieth decade is probably best characterized as the century of oil  F 

11 After World War II, the huge oil reserves in the Middle East became available at a very high cost  F 

12 Obviously, United States imports a large portion of the petroleum that it produces  F 

13 After World War II, the huge oil reserves in the Middle East became available at a very low cost T  

14 The twentieth century is probably best characterized as the year of oil  F 

15 Petroleum is a simple, naturally occurring liquid mixture containing mostly hydrocarbons  F 

16 Obviously, United States imports a large portion of the petroleum that it consumes T  

17 The twentieth century is probably best characterized as the century of oil T  

18 This process began thousands of years ago, when small marine organisms abounded in the seas  F 
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19 Because petroleum is a solid, it is able to migrate through the earth as it forms  F 

20 This process began millions of days ago, when small marine organisms abounded in the seas  F 

21 Petroleum forms by the breaking down of tiny molecules of fats  F 

22 This process ended millions of years ago, when small marine organisms abounded in the seas  F 

23 Because petroleum is a fluid, it is unable to migrate through the earth as it forms  F 

24 This process began millions of years ago, when big marine organisms abounded in the seas  F 

25 Petroleum forms by the breaking away of large molecules of fats  F 

26 Because petroleum is a fluid, it is able to migrate through the earth as it forms T  

27 This process began millions of years ago, when small marine organisms abounded in the sky  F 

28 Petroleum forms by the breaking down of large molecules of fats T  

29 This process began millions of years ago, when small marine organisms abounded in the seas T  
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Exercise 3: Fill in the blanks from the appropriate word from the box. The first letter is given.  

 

boiling flow increasingly twentieth molecules World distillation characterized utilization 

migrate hydrocarbons fluids thousands Middle crude Petroleum temperatures categories 
 

N° Sentence 

1 

 

P e t r o l e u m is a complex naturally occurring liquid 

mixture containing mostly h y d o c a r b o n s 
 

2 

 

The t w e n t i e t h Century is probably best 

c h a r a c t e r i z e d as the century of oil. 
 

 

3 

 

After W o r l d War II, the huge oil reserves in the Middle East became available. 
 

4 

 

The world reserves and resources of c r u d e oil are orders of magnitude smaller than those of coal. 
 

5 

 

Five broad c a t e g o r i e s of products are obtained by distillation of crude oil. 
 

6 

 

Fuel oil boils at t e m p e r a t u r e s above 300°C and 

consists of 
m 

 
o l e c u l e s with twelve or more carbon atoms. 

 

7 

 

The formation of an old-deep crude in nature takes t h o u s a n d s of years. 
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8 

 

The separation of crude oil by d i t i l l a t i o n 
 

is a physical process based on the fact that different chemical compounds have different  

b o i l i n g Points. 
       

 

9 

 

As international transport of oil becomes i n c r a s i n g l y 

important, this potential problem must be added to the growing list of environmental problems  

associated with fossil fuel u t i l i z a t i o n 
   

 

10 

 

Most of the world's petroleum is to be found in the M i d d l e East. 
 

11 

 

In order to stay in the ground, the f l u i d s must be trapped, so that they  

cannot f l o w to the surface of the earth. 
      

 

12 

 

Because petroleum is a fluid, it is able to m i g r a t e through the earth as it forms. 
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Verbs with two past tenses 

 

 
 

N° Verb Meaning 
Past simple 

 Past participle 
Example 

1 Burn  To produce flames and heat Burned/burnt  Fires were burning  

2 Dream 
To experience a series of images, events and feelings in 

your mind while you are asleep 
Dreamed/ Dreamt  I dreamt that I got the job 

3 Kneel 
To be in or move into a position where your body is 

supported on your knees  
Kneeled/Knelt  People sometimes kneel to pray 

4 Lean  To bend or move from a vertical position  Leaned/Leant  A man was leaning out of the window 

5 Leap  To jump high or a long way  Leaped/Leapt  A dolphin leapt out of the water  

6 Learn 
To gain language or skill by studying, from experience, 

from being taught, etc. 
Learned/Learnt  I learnt a lot from my father  

7 Smell To notice or recognize a particular smell  Smelled/Smelt  I could smell alcohol on his breath  

8 Spell To say or write the letters of a word in the correct order Spelled/Spelt  How do you spell your surname? 

9 Spill To flow over the edge of a container by accident,  Spilled/Spilt  
Thousands of gallons of crude oil were spilled into 

the ocean 

10 Spoil 
To change something good into something bad, 

unpleasant, useless, etc.  
Spoiled/Spoilt Our camping trip was spoilt with bad weather  
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Terminology 

 

 مصطلحات 

 

Terminologie 

 

Terminology  مصطلحات 

 

Terminologie 

Petroleum البترول Le pétrole Refining التكرير Le raffinage 

Crude oil خام زيت  L’huile brute Combustion الإحتراق La combustion 

Hydrocarbons الهيدروكربونات Les hydrocarbures Steam بخار Vapeur 

volatility التقلب La volatilité Efficient  فعالة Efficace 

Oxygen الأكسجين L’oxygène Carburetor المكربن Le carburateur 

Nitrogen نتروجين L’azote Gasoline بنزين L'essence 

Sulfur الكبريت Le soufre Octane أوكتان L’octane 

Reserve الاحتياطي La réserve Continuously متواصل بشكل  En continu 

Consumption استهلاك La consommation Coals  الفحم Le charbon 

Magnitude  الحجم L’ordre de grandeur World War II الثانية العالمية الحرب  La Seconde Guerre Mondiale 

Molecules جزيئات Les molécules Middle East الأوسط الشرق  Le moyen-Orient 

Waxes الشمع Waze Persian Gulf الفارسي  الخليج  Le Golfe Persique 

Kerogen كيروجين Kerogen The twentieth century العشرون  القرن  Le vingtième siècle 

Clay طين L’argile The gradual decay التدريجي الاضمحلال  La décroissance progressive 

Silt طمي Limon Boiling point الغليان نقطة  Le point d'ébullition 

Porous مسامية Poreux Fuel injector الوقود  حاقن  L’injecteur de carburant 
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Adverbs 

 

N° 

 

Adjective Adverb Meaning Synonym Example 

1 Natural  Naturally In a way that you would expect Of course, Naturally, I get upset when things go wrong 

2 / Mostly Mainly; generally, Generally, We’re mostly out on Sundays  

3 Certain  Certainly Without doubt Definitely 
She was certainly attractive but you couldn’t call her 

beautiful 

4 Rapid  Rapidly Very quickly; at a great rate  A rapidly growing economy  

5 Probable  Probably 
Used to say that something is likely to happen or 

to be true  
 You’re probably right  

6 Obvious  Obviously 
Used when giving information that you expect 

other people to know already or agree with  
Clearly  Obviously, we don’t want to spend too much money  

7 Economical  Economically 
In a way that uses no more or something that is 

necessary 
 

The design is intended to use space as economically as 

possible  

8 Literal  Literally In a literal way  Exactly  
Idioms usually cannot be translated literally into another 

language 

9 Substantial  Substantially Very much; a lot Considerably  The plane was substantially damaged in the crash  

10 Marginal  Marginally Very slightly; not very much   They now cost marginally more than they did last year 

11 Prohibitive  Prohibitively 
As such as high price that people are prevented 

from buying something or doing something 
Exorbitantly  

Car insurance can be prohibitively expensive for young 

drivers  

12 Current  Currently At the present time   Currently, 500 students are enrolled on the course  

13 Reasonable  Reasonably To a degree that is fairly good but not very good   She seems reasonably happy in her new job 

14 Consistent  Consistently Always the same   His work has been of a consistently high standard  

15 Continuous  Continuously In a way that is repeated many times  Continually  
This prevents the system from continuously trying to 

deliver email  

16 Relative  Relatively 
To a fairly large degree, especially in comparison 

to something else  
 I found the test relatively easy  

17 Fair  Fairly To some extent but not very   
I know him fairly well, but I wouldn’t say we were 

really close friends  
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Exercise 4 

 

Translation   -  Traduction   -   ترجمة 
 

English 

Petroleum (or crude oil) is a complex, naturally occurring liquid mixture containing mostly hydrocarbons, but containing also some compounds of oxygen, 

nitrogen and sulfur. It is often referred to as the “black gold.” After World War II, the huge oil reserves in the Middle East became available, at a very low 

cost, and they rapidly revolutionized the way we live. Indeed, the twentieth century – with all the dramatic changes that it has brought to society – is 

probably best characterized as the century of oil. 

Petroleum Formation 

Petroleum forms by the breaking down of large molecules of fats, oils and waxes that contributed to the formation of kerogen. This process began millions 

of years ago, when small marine organisms abounded in the seas. As marine life died, it settled at the sea bottom and became buried in layers of clay, silt 

and sand. The gradual decay by the effect of heat and pressure resulted in the formation of hundreds of compounds. 

 عربية

 إليه  يشار ما غالباً. والكبريت والنيتروجين الأكسجين مركبات بعض على أيضًا يحتوي ولكنه الهيدروكربونات، على الغالب في ويحتوي طبيعي بشكل يحدث معقد سائل خليط هو( الخام النفط أو) البترول

 يكون ربما الواقع، في. حياتنا طريقة في ثورة أحدثت ما وسرعان للغاية، منخفضة بتكلفة متاحة الأوسط الشرق  في الضخمة النفط احتياطيات أصبحت الثانية، العالمية الحرب بعد". الأسود الذهب" باسم

 .النفط قرن هو - المجتمع في أحدثها التي الدرامية التغييرات جميع مع - العشرين  للقرن وصف أفضل

 البترول تكوين

 مع. البحار في الصغيرة البحرية الكائنات تكثر عندما السنين، ملايين منذ العملية هذه بدأت. الكيروجين تكوين في ساهمت التي والشمع والزيوت الدهون من كبيرة جزيئات تحطيم طريق عن البترول يتشكل

 .المركبات مئات تكوين إلى والضغط الحرارة لتأثير التدريجي التدهور  أدى. والرمل والطمي الطين من طبقات في ودفنت البحر قاع في استقرت البحرية، الحياة وفاة

Français 

Le pétrole (ou pétrole brut) est un mélange liquide complexe et naturel contenant principalement des hydrocarbures, mais contenant également certains 

composés d'oxygène, d'azote et de soufre. Il est souvent appelé « l’or noir ». Après la Seconde Guerre mondiale, les énormes réserves de pétrole du Moyen-

Orient sont devenues disponibles, à un coût très faible, et elles ont rapidement révolutionné notre mode de vie. En effet, le XXe siècle - avec tous les 

changements dramatiques qu'il a apportés à la société - est probablement mieux caractérisé comme le siècle du pétrole. 

La formation du pétrole 

Le pétrole se forme par la décomposition de grosses molécules de graisses, d'huiles et de cires qui ont contribué à la formation de kérogène. Ce processus a 

commencé il y a des millions d'années, lorsque de petits organismes marins abondaient dans les mers. Lorsque la vie marine est morte, elle s'est installée au 

fond de la mer et s'est enfouie dans des couches d'argile, de limon et de sable. La décroissance progressive sous l'effet de la chaleur et de la pression a 

entraîné la formation de centaines de composés. 
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